Early and delayed neuroprotective effects of FK506 on experimental focal ischemia quantitatively assessed by diffusion-weighted MRI.
The immunosuppressive drug FK506 (tacrolimus) has been reported to be a powerful neuroprotective agent in the focal ischemia of animals. However, no report has been published concerning neuroprotective effect of this compound on the morphology in superacute stage. The separate analysis between early and delayed effects of FK506 on the morphology may be helpful in the study of the compound's mechanism of action which is still unknown. The goal of this study was to determine early and delayed effects of pharmacological treatment with FK506 in permanent MCA occlusion using magnetic resonance imaging (MRI). Nineteen rats were subjected to permanent MCA occlusion, and given either intravenous injection of placebo or 1 mg/kg FK506 immediately after occlusion. DWI and T(2)-weighted MRI were performed 3 and 24 h after MCA occlusion, and postmortem histological analysis was also performed. FK506 drastically reduced the ischemic damage in 3-h apparent diffusion coefficient (ADC) map. This is the first report to demonstrate the neuroprotective effects of FK506 on focal cerebral ischemia in superacute stage. In addition, postmortem ischemic damage tended to be smaller than ischemic area indicated by 3-h ADC map in the FK506 group, whereas there was an excellent equality between them in the placebo group, suggesting the possible effect of FK506 on the later ischemic period. Our findings provide direct evidence for the neuroprotective effect of FK506 on ischemic cell damage in both early stage and possibly later stage.